Key indicators: single-crystal X-ray study; T = 150 K; mean (C-C) = 0.002 Å; R factor = 0.024; wR factor = 0.064; data-to-parameter ratio = 11.5.
Related literature
For general background, see: Dufresne et al. (2007 Dufresne et al. ( , 2011 . For thiophene azomethines, see: Dufresne et al. (2006 Dufresne et al. ( , 2010a . For alkene comparison, see: Ruban et al. (1975) ; Zobel et al. (1978) .
Experimental
Crystal data 
Data collection
Bruker SMART 6000 diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0. 
Data collection: SMART (Bruker, 2003 ); cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) and ORTEP-3 (Farrugia, 1997); software used to prepare material for publication: UdMX (Marris, 2004 (Dufresne et al., 2007; Dufresne & Skene, 2010a,b; Dufresne & Skene, 2011) we prepared the title compound (I), C 20 H 20 N 4 O 4 S. To the best of our knowledge, there are very few reported crystal structures of azomethines consisting of pyrrole and thiophene units together. The molecular structure was confirmed by a X-ray diffraction study (Fig. 1) . Neither solvent molecules nor counter-ions were found in the closedpacking of the crystal structure.
A major point of interest is the azomethine bond which adopts the E configuration. The bond lengths for C4-C5, N2-C5 and N2-C6 are 1.429 (3), 1.294 (3) and 1.379 (2) Å, respectively. The related bonds C10-C11, N3-C10 and N3-C9 are 1.434 (3), 1.288 (3) and 1.379 (3) Å, respectively. All bond distances are consistent with those of a similar conjugated compound consisting uniquely of thiophenes with two azomethine bonds (Dufresne et al., 2006) . The analogues bond lengths for the all-thiophene counterpart are: 1.441 (4), 1.272 (3) and 1.388 (3) Å. It was found that the three heterocycles of (I) are not perfectly coplanar. This was confirmed by measuring the dihedral angles between the planes described by both terminal pyrroles and the plane described by the central thiophene. The dihedral angle between the N1-pyrrole and thiophene planes is 10.31 (4)°, while that for the thiophene and N4-pyrrole planes is 18.90 (5)°. The measured angles are similar to the all-thiophene analogue whose terminal thiophenes are twisted by 9.04 (4)° and 25.07 (6)° with the central thiophene. The pyrrole N-H is involved in several N-H···O and N-H···N donor-acceptor interactions while C-H···N and C-H···O are also observed (Table 1 ). All these interactions are responsible for the overall extended three-dimensional crystal network ( Fig. 2) , while no π-stacking was found.
Experimental
In anhydrous toluene (25 mL) was added 1H-pyrrole-2-carbaldehyde to which was subsequently added DABCO, TiCl 4 in toluene at 0 °C and then diethyl 2,5-diaminothiophene-3,4-dicarboxylate was added. The mixture was then refluxed for 30 minutes and the solvent, after which the solvent was removed. Purification by flash chromatography yielded the title product as a red solid. Single crystals were obtained by slow evaporation of an acetone solution of the title compound.
Refinement
H atoms were placed in calculated positions and included in the refinement in the riding-model approximation, with C-H = 0.95 Å for aromatic H atoms, C-H = 0.99 Å for methylene H atoms, C-H = 0.98 Å for methyl H atoms, and U iso (H) = 1.2 U eq (C). The protons on the N atoms of the pyrrole groups were placed in calculated positions with N-H = 0.85 Å and included in the refinement in the riding-model approximation, with U iso (H) = 1.5 U eq (N).
supplementary materials sup-2 Figures   Fig. 1 . The molecular structure of the title compound with thermal ellipsoids drawn at 30% probability level. 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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